In the title compound, C 10 H 9 FN 4 OS, which is approximately planar with a maximum deviation of 0.0881 (10) Å from the mean plane of the non-H atoms, an intramolecular N-HÁ Á ÁO hydrogen bond generates an S(6) ring. In the crystal, molecules are linked via N-HÁ Á ÁO hydrogen bonds, forming a helical chain along the a axis. The chains are linked by N-HÁ Á ÁS, C-HÁ Á ÁS and C-HÁ Á ÁF hydrogen bonds and C-HÁ Á Á interactions into a three-dimensional network.
Structure description
The title Schiff base was synthesized by the condensation reaction of 5-fluoroisatin with 4-methyl-3-thiosemicarbazide. In numerous cases, isatins react with nucleophiles, even in the absence of any catalyst, either at room temperature or by heating for a few hours (Singh & Desta, 2012) . Thiosemicarbazones are a class of small molecules that display numerous biological activities as antivirals and as anticancer therapeutics, as well as parasiticidal action against Plasmodium falciparum and Trypanasoma cruzi which are the causative agents of malaria and Chagas's disease, respectively (Er et al., 2008) . The crystal structures of (Z)-2-(5-fluoro-2-oxoindolin-3-ylidene)-N-phenylhydrazinecarbothioamide (Ali et al., 2012a) and bis[2-(2-oxoindolin-3-ylidene)-N-phenylhydrazinecarbothioamidato-3 O,N 2 ,S]nickel(II) dimethylformamide monosolvate (Ali et al., 2012b) , closely related to the title compound, have been reported.
The title compound is approximately planar (Fig. 1) ; the dihedral angle between the benzene C1-C6 ring and the five-membered ring C1/C6/N1/C7/C8 is 1.24 (7) , and the C8-N2-N3-C9, N2-N3-C9-N4 and N2-N3-C9-S1 torsion angles are 176.91 (12), 0.33 (18) and À178.81 (9) , respectively.
data reports
In the crystal (Fig. 2) , the molecules are linked through N1-H1N1Á Á ÁO1 i hydrogen bonds, forming a helical chain along the a axis. The chains are linked by N4-H1N4Á Á ÁS1 ii , C2-H2AÁ Á ÁS1 ii and C10-H10CÁ Á ÁF1 iii hydrogen bonds and a C4-H4AÁ Á ÁCg2 iv interaction (symmetry codes as given in Table 1) , forming a threedimensional network. No significant aromaticstacking interactions are observed, the shortest centroid-centroid separation being 4.715 Å .
Synthesis and crystallization
The title compound was synthesized by refluxing the reaction mixture of hot ethanolic solutions (30 ml each) of 4-methyl-3thiosemicarbazide (0.01 mol) and 5-fluoroisatin (0.01 mol) for 2 h. The precipitates formed during reflux were filtered and washed with cold ethanol and finally stored in a vacuum desiccator over P 2 O 5 (yield 94%, m.p. 512.4-513.8 K). Yellow crystals were grown from acetone-dimethylformamide (3:1) by slow evaporation at room temperature.
Refinement
Crystal data, data collection and structure refinement details are summarized in Table 2 .
Figure 2
The crystal packing of the title compound, viewed along the a axis. Hydrogen bonds are shown as dashed lines. Table 1 Hydrogen-bond geometry (Å , ).
Cg2 is the centroid of the C1-C6 ring.
Symmetry codes: (i) x À 1 2 ; Ày þ 1 2 ; Àz; (ii) Àx þ 1; y þ 1 2 ; Àz þ 1 2 ; (iii) Àx; y À 1 2 ; Àz þ 1 2 ; (iv) x À 1 2 ; Ày þ 3 2 ; Àz.
Figure 1
The molecular structure of the title compound, with 50% probability displacement ellipsoids and the atom-numbering scheme. (15) Computer programs: APEX2 and SAINT (Bruker, 2005) , SHELXS2014 and SHELXTL (Sheldrick, 2008) , SHELXL2014 (Sheldrick, 2015) and PLATON (Spek, 2009 ).
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Special details
Geometry. All esds (except the esd in the dihedral angle between two l.s. planes) are estimated using the full covariance matrix. The cell esds are taken into account individually in the estimation of esds in distances, angles and torsion angles; correlations between esds in cell parameters are only used when they are defined by crystal symmetry. An approximate (isotropic) treatment of cell esds is used for estimating esds involving l.s. planes.
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IUCrData (2016). 1, x160659 Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (Å 2 )
x y z U iso */U eq S1 0.74472 (6) (17) Hydrogen-bond geometry (Å, º) Cg2 is the centroid of the C1-C6 ring. Symmetry codes: (i) x−1/2, −y+1/2, −z; (ii) −x+1, y+1/2, −z+1/2; (iii) −x, y−1/2, −z+1/2; (iv) x−1/2, −y+3/2, −z.
